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THAN $UBLIME IN ITSELF, 
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HIS EXCELLENCY' ” - > 
1 MOST OBEDIENT, 
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Joux SIMMONS. 
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EA the Month of May, 1774, a Gentle- 
2 man vi fied me to make ſome elefrical 
I Euler upon the Atmoſphere, at whoſe 
Requeſt I haftily put together the following 
Es8ay on LicurNnixG, for the In ſpection 
of has1 ingentous H riends; 60 wm J e 24 
| edarefed as f {Og es | 


N Geseke e 
£5 muſt not be expefted Mat in 1 . 
© an EssAx, hut together with fo laitle 
previous Conſideralion, I ſhould anticapate 
every Ohjection that the Favourers of con- 
trary Notions may make to this THEORY; 
| but as am open to Conviftion; and, with- 
out any Oftentation, am a Wellw ier to 
Science, I fhall gladly receive any that may 
be farted, 


1 am, with the 0 beben. 
1 Gentlemen, n 
Chatham, Pour m obedient. 8 
May 7, 1774. 1 | humble Servant 


JOHN SIMMONS.” | 
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OD 
we 


confidently aſſert that it is ATTRITION 
TT among the Clouds in Thunder-Storms, 


T 5 Matter, though Jam of Opinion it is, to 
uticũ Opinion I think an Aſſent ſhould be 


given till one more rational or demonſtra- 


ꝛntend by that ESSAY ts to ſhow, that Thun- 
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Ad it was returned (after being among 7 


1 it's having been more favourably received 


than I could have expected 1 now preſume 


out any alteration nts; excepting the 
I would not have it underſiood that I 
wich ts the Means of collecting the electric 


tive can be produced. But what 1 chiefly 


der-Clouds have Power of ſome Kind com- 
municated to them of ratfung up into them- 
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ADVERTISEMENT. 


Maß, and of charging themſelves ſo highly. | 
with it as for it to explode and ſtrike 


to the Earth; that no Diſcharge or Ex- 
ploſion can ever be made from the Earth t? 
the Clouds, but that it is always from the 


Clouds to the Earth. 


. To this Ess Av I have added, (which I 
think was much wanted) ſuch plain Direc- 
| trons for conſtructing and erecting CON- 


DUCTORS, with jo plain an Account of 


their Nature and Utility, as I hope will 


not fail to bring ſo neceſſary an Invention 
2nlo general Uſe. | 
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F 1 H E Identity of the Matter of 
Lightning and that of Electricity 


has been clearly demonſtrated in almoſt 
every Country in Europe and Ameri- 
ca; but in what Manner the Thunder - 
Clouds become poſſe ſſed of that Matter, 
although attempted, has not, I think, 
been hitherto ſatisfaftorily accounted 
Tor, 


pork Signigr 


Ax ESSAY. o : 


S Signior cn S, "and certain o- 


ther Theories . hunder-Storms, Are 


liable to Objections: this great Italian 


8 Philoſopher and ſeveral other excel- a 
lent Electricians, to account ſor the 
vaſt Quantity of Electric Fire that ap- 


pears in Thunder- Storms, (beingcertain 5 


that it is impoſſible for any one or 
more Clouds to contain it all at one 
| Time) ſuppoſe that the Electric Mat- 
ter is continually darting from the 
Clouds in one Place to the Earth, at 
the ſame Time that it is diſcharged ſrom 


the Earth to them in another. This is 


the moſt generally received Theory. 


In Order that we may have a clear 


and ready Conception of the Manner 


in which Thunder- Clouds become poſ- 
ſeſſed of their Electricity, I ſhall pre- 


miſc the following Particulars, known 
FTacts and Properties of the Electric Mat- 
ter; from thence ſhew the Irrationali- 
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ty of the Theory at preſent the moſt 
generally received; and then offer a 
more conſiſtent Hypotheſis; which will 


be more ſimple, and conſequently 
more agreeable to Nature's Laws, be 


analogous to the Operations and Effects 


of the artificial electrical Machine, 


(which is a juſt, though faint, Repte- : 


ſentation of the great Machine of Na- 
ture) and which will account for all 
the Phenomena of Thunder-Storms, 


1. That the whole terraqueous Maſs 


of the Globe of our Earth muſt be con- 
ſidered as one conducting Body. 


2. That the electric Matter is an 
elaſtic, compreſſible, fluid Body. 


doe pale in e Bodies in 


_ Direction with exceeding great 
Eaſe and Freedom, and with incredi- 


ie Velocity. 
4 


& 


An ESSAY ox 


. That the Earth is the grand 
85 and Receptacle of the elettric 


* 


5 


5. That the general Maſs of the elec- 


tric Matter, that is, the whole Quan- 

tity which the Earth has naturally dif- 
fuſed and lying in it, is in a Sate of | 

Equilibrium. ns” 


6. That the natural Quantity of 


this Fluid which the Globe of the 
Earth, and every Body, has lying in 


it, would always be in a State of reſt, : 


if Nothing diſturbed it. 


7. That if a ; any Quantity of the e- 


lectric Fire, by Means of the Opera- 
tions of Nature or Art, be taken from 
the general Maſs, the whole remain- 


ing Quantity will be Ps in Equi- 7. 


59 805 notwithſtanding. 


g 8. 
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8. That no Body can be cle. 
| fied poſitively, or have more than 
it's natural Share of the electric Fluid, 
but from the general! Maſs ug in the 
Earth. 


9. That when any Body has more 
than it's natural Share, the additional 


Quantity will not be at Reſt, or in it's 
natural State, till it returns to the | 
Earth, it's Source and Receptacle; 
_ whichit always endeavours to do, that 
the natural Quantity and Equality 
may be reſtored and preferved through- 
out the whole terraqueous Globe. * 
10. That if two or more detached 
Bodies, though in contact with each 
other, be electrified poſitively, Ne 5 
__ * each IO 5 2 
„That the electric Matter in a 
very rare Air, as in Mr. CaNxTOR'SC 
| nne 


8 AESSAY ou; 


Experiment of the exhauſted. Bottle, 

| does not ſhew-itſelf in the Form of a 
| j denſe Spark, Flaſh or Stream of Fire; 
1 but is of a thin and dilated, lucid Apt 
* 5 pearance. 


1 Thel>: are known Fable and Proper- 
mo. ties of the electric Matter, and muſt 
it be the Baſis on which every Theory 5 
165 ſhould be built; they alſo muſt be con- 
WH: ſidered as the grand Touch-ſtone and 
14" general Rule to which every Theory 
muſt be brought and tried: therefore 
Juch as are not agreeable to theſe 
known Facts and Properties, be they 
ever ſo ſpecious in other Reſpects, 
mult be rejected as falſe; but any 
one chat is ſo, ſhould be looked 
upon as che true, for it has all the Evi- 
dence that the Nature of Things can 
admit. 0 


Signior 
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Signior B ECA RIA to ſupport his, 5 
which is the moſt generally received 
Hypotheſis, is, or muſt be, forced to al- 


low that the Equilibrium of the general = 


Maſs. of the eleftric Matter lying in 
the Earth is, by ſome Means or other, 
deſtroyed; and that there is an Accu- 
mulation of it on or near the Surface of 
the om immediately under the Stor- 
my- Cloud: Or, in other Words, that 
that Part of the Earth which is directly 
under the Cloud is electrified poſitives 
ly, or has more than it's natural Share; 
the Conſequence of which mult be, that 
all the other Parts of the Earth muſt have 
ſo much the leſs, or be in a negative 
State. But how this can be the Caſe in 
a conducting Body, as the terraqueous 
Matter of the Globe of our Earth 18 
Known to be, I cannot conceive. 


| | Lani could we We be Equi- 
librium in the Earth to be deſtroy- 
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ed, and could we even offer the 


moſt plauſible Reaſons why the Earth 


at ſuch a particular Spot, or Spots, (for 


Ve may reaſonably imagine there are 


many Thunder-Storms at the ſame Time 
at different Parts of the Earth) as are di- 
realy under a certain Cloud or Clouds, 


ſhould be ſo highly electrified politive- = 
ly as to ſtrike to the Cloud, we ſhould 
invariably find that the Duſt and other 


light Matters that lie looſely onthe Earth, 


atleaſt in our Houſes, if not in the open 


Air, would conſtantly be repelled from 


it. Theſe ReaſonsI apprehend are quite 
ſufficient(but ifnot, ſeveral others might 


eaſily be given) to ſhew the Irrationality 
of this Theory: We muſt therefore con- 
clude that it is abe and 
falſe. | 


Having thus ſhewn the Irrationality 


of this Theory, I ſhall now propoſe the 


new one; in Order to which we mult 


take 


LIGHTNING, Sc. 11 
take a comparative View of the Opera- 
tions and Effects of the artiſicial elec- 
trical Machine, and the grand Machine 
of Nature; which will throw great 
Light on, and enable us to have an eaſy 
and ready Conception of the Cauſe of 
Lightning, and the Manner by which 
the Thunder- Clouds become palleſled. 
of their Knee | 


Li en to thoſe who with Atten- 
tion, and at different Times, have ob- 
ſerved the Clouds emitting that Matter, 
evidently appears to be of two Sorts; or 

rather it has a twofold Appearance and 


Effect; for the Matter of Lightning is 55 


certainly the ſame however different it 
may be in its Effects and Appearances. 


One Sort or Modification of the ſame 
Matter I ſhall for Diſtinctionꝭs ſake call 

Attenuated or Inexploſive Lightning; the 
other, Condenſed or Exploſive; the for- 


N 5 mer 
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mer 8 not wk itlelf i in 1the Foc of 
a denſe Ball or Stream of Fire, but is 


of a thin and dilated, lucid Appear- 


ance, never explodes, and is, probably, 


barmleſs: The latter is condenſed, diſ- 


coyers itſelf in the Form of a denſe Ball 
or Stream of Fir ire, epd and 4 is deſ- 
| tructive. 


All Clouds, without Doubt, are, or 
were Vapors, in the Air are adven- 
titious Bodies, and muſt conſiſt of diffe- 


rent Kinds of terraqueous Matter; but 
what thoſe different Kinds are, cannot 
certainly be known; Perhaps they may 


ſeparate and collect chemſelves together 


from the heterogeneous Maſs of the 
Cloud, and ſo form Bodies of very dif- 


ferent Natures; Of this we may however, = 
be aſſured, that they are back as when 


put into proper Motion, liave a Power 


of exciting and collecting the electric 
Fluid. The Cloud therefore may be 


wy 


_ aptly called the grand electrical Machine 
ol Nature; whoſe Operation and Effects 
are ſimilar to thoſe of the artificial Ma- 
chine, and, in ſimilar Cireumſtances, 
wil u produce ſimilar Effects. 


As on the Earth the Operation neceſ. 
ſary for the Excitation and Collection of 
the electric Fluid, is Attrition, whether 
it be between the Glaſs- Globe and Rub- 
ber or other Bodies; and as every Ob- 
ſerver of the Clouds previous to the 

coming on of a Thunder- Storm (and 

| which may be looked upon as a certain 
Prognoſtic of an approaching Storm) 
before they become too thick and denſe 
for the different Strata tobe ſeen through 
the lower Stratum, muſt know that they 
go generally in two or more different 
Directions; which as they get nearer 
together will produce a greater Attri- 
tion; (and that they do get nearer to- 
gether is evident; for after the Storm 
is 
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is over 3 are en found to be one u- 


niform Body, and to move in one Direc- 
tion) we may rationally conclude that 


Attrition is the Means of Excitation 
and Collection of the electric Matter 
in the _—_— well as 5 the Earth“. 


E 1 have en e chat all 
Clouds muſt conſiſt of terraqueous 


Matter: When this Matter is raiſed up 
ſrom the Earth into the Air, it muſt 


carry up with it its natural Share of 


the electric Fluid, but no more. Light- 
ning we have alſo ſaid has a twofold 
Appearance and Effect. The Cauſe 


however 


* The ons Courſes of the different 3 of the 


Clouds is particularly obvious between the Vernal. Equinox 
and Midſummer; and that ſometimes for ſever] Days together 
before the Storm comes on, and the Shifting of the Eaſt- 


Wind, which ſo frequently Flows at that Time, and Which, 

in the Time of the Storm generally comes about. But I would 
not have it underſtood that the rapid Motion which is ſome- 
times perceived during Thunder-Storms, of a Number of 


ſmall, luoſe, thin and fringy or ragged Clouds, driving about 


in very uncertain Directions, near and about the principal 
Cloud, is the Cauſe, but the Effect of . 


depend on ſeveral different Particulars, 
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however, (which is Attrition) is the 
| fame in both Sorts. But the Cauſe of 


the different Appearances and Effects 


44 


The Clouds emitting attenuated; or 
inexploſive Lightning; are thinner, light: 


er, and of much oreater Altitudes than 


thoſe emitting exploſive Lightning, and | 


have not in general any conducting 


Communication with the Earth by | 
Means of a Column of Rain or 
moiſt Air: But thoſe emitting the ex- 


ploſive Sort are always of leſs Alti- 
tudes, and invariably have a conduct 


ing Communication 1 Means of 
Rain, with the Earth. 


We will next conſider the Operati- 


on ot the common artificial Machine 
(that is a Globe and Rubber only) and 
the Manner by which the electric Mat- 
ter is excited, collected and accumula- 


ted 
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ted, and the 3 and Effect 
the — thereof. 


: The Operation mech. for Excita- 
tion as has been before obſerved, is 
Attrition; and if there be a conducting 
| Communication with the general Maſs 
lying in the Earth, there is no Bounds 
to the Quantity that may be collected; 
but if the conducting Communication 
with the Earth be cut off, no electric 
Fire can be obtained: There will how- 
ever be the Appearance of Fire, which 
is nothing more than the natural Quan- 
tity contained in the rubbing Body 
ſeparated from it and put into Action 
by the Attrition. 1 


Now were it it poſſible to convey an 
Automaton elegrical Machine (a Globe 
and Rubber only) to the Altitude of a 


Cloud A attenuated Lightning, 
"where 
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_—_ the Air is very rare (or what 
is more natural we will ſuppoſe the 
Cloud itſelf, which in Fact it is, this 
electrical Machine) without any con- 
ducting Communication with the Earth 
and there be put into Motion, every 
Electrician muſt know what the Ap- 
pearance would be. The electric 
Matter contained in the rubbing Bo- 
dies would be excited and ſeparated; 
and for want of that reſiſting Medium 
it has nearer or at the Surface of the 
Earth, it would be expanded and dila- 
ted, and give us at the Earth the exact 
Appearance of that Sort of celeſtial 
Electricity which I call attenuated or 
inexploſive Lightning; which is nothing 
more than the natural Quantity con- 
tained in the Matter of the Cloud ex- 
cited by that Attrition of the Clouds 
which is frequently produced by the 
light Airs and different Currents of Wind 
ſo COMMON in the Summer-Seaſon. 


EE: When 
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When the natural Quantity of the 
electric F luid contained in the Matter 
of the Cloud is thus excited and dri- 
ven off from it (as the Cloud has not 
in general any conducting Communi- 
cation with the Earth) it may reaſon- 


ably be aſked, How is the Cloud ſup- 


plied with Matter ſufficient for the 


| Emiſſion of ſo quick a Succeſſion of 


Flaſhes as we Mean lee? 


This 1 is a Queſtion FER is caſily an- 


ſwered. The Matter does not, nor 
would it, Was the Cloud nearer to the 


Earth, go thither, for it has no Diſpoſi- 
tion ſo to do; nor is it diſſipated, nor 


does it remain in the exceeding rare 


Air either above, below, or on either £ 
Side of the Cloud; for that it cannot 
do, but it muſt return immediately to 


the Cloud, for there is no other Body 


that can receive it. And of this Circu- 
lation! hays e had the ſtrongeſt Evidence; 


ſor 
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for about two Years ago, as I was ob- 
ſerving a Cloud cmitting this Sort of 
Lightning, I more than once ſaw ſeve- 
ral denſiſn Sparks, to Appearance 
about the Size of 2 Marble, fly off from 
the flaſhing Part of the Cloud and j in- 
ſtantly return to another, deſcribing 
in their Paſlage ſmall Segments of 
Circles. UE 


The Light od | by this. Light- 
ning is, as we may reaſonably ſuppoſe, 
very faint, ſor I do not recollect ever 
to have ſeen it till the Sun has been 
near or quite below the Horizon. 3 


11 before: ſaid that we © i 
have Rain from Clouds emitting this 
Sort of Lightning: However it ſome- 
times happens that we have; and, when 
that is the Caſe, we may now and then 
have a F laſh of that Sort which is at- 


tended 


». 


20 Ax ESSAY or 
- tended with an Exploſion; which 
ſhall next be conſidered and account- 


ed for. ; 


w e will now ſuppoſe, as in the for- 
mer Caſe, it were poſſible to convey _ 
to the Altitude of the thundering 
Cloud (which is much heavier, denſer, 
and nearer the Earth than the former) 
our Automaton Machine (or what 
is more natural we will ſuppoſe, 

beſore, that the thundering Cloud i is 
the M achine itſelf.) We will alſo ſup- 
poſe that this Machine has a conduct- 
ing Communication with the Earth (as 
the thundering Cloud always and in- 
variably has) either by a Wire, Damp- 
String. Column of Rain or Column of 
damp Air (ſor either will do) and then 
be put in Motion, it will be able to raiſe 
up inviſibly from the general Maſs, and 
accumulate in the neighbouring con- 
ducting Bodies of the Clouds, pro- 
| digious Quantities of the electric Fire. 
1 As 
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As ſoon as the Quantity thus accumu- 


lated is ſo great that the Cloud or 


Clouds can no longer contain it, it ſud- 


denly burſts from thence with a Flaſh 


and Exploſion, and returns with incre- 
dible Velocity and Violence to the 
Earth, that the Equilibrium between 
the Cloud and the Earth may be reſlor- 
ed, giving us the Appearance of a denſe 
Stream of Fire and an Exploſion; which 
will be an exact Repreſentation of that 
Sort of celeſtial Electricity, that I 
beſore have called condenſed or explo- 
ſive Lightning. And as long as the o- 
perative Power of Excitation and Col- 
lection of the electric Matter into the 
Cloud, continues, and the Communi- 
cation with the Earth 1s kept up; ſo 


long, and in Proportion to that Power, 


ſo frequently ſhall we have repeated 
_ exploding Flaſhes of Lightning. The 
Quantity of the electric Matter that 
may be collected in a Minute of Time 
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may 1 onal ls the 
Cloud is large, if the conducting Com- 


munication with the Earth be no more 
than a few hundred Feet in Diameter: 


So that we now can be at no loſs to ac- 


count for the amazing Quantity of the 


; electric Fire that often n in Thun- 
der-Storms. 


5 85 1 this it ſeems that the elec- 
tric Matter which is diſcharged at every 
Exploſion, ſhould return invariably to 
the Earth; and ſo it does, when there 
is but one uniform, undivided Cloud 
in the Heavens (as appeared to me from 


very high Ground at Chatham, to be 
the Caſe, in the Storm which happen- 
ed in London on Sunday March 22, 


1772:) But from Obſervation I find it 


otherwiſe; for ſometimes it happens 
that conſiderable ſeparate and diſtinct 


Clouds from that emitting the Thun- 
der and which perhaps contain no more 


of 


A 


LIGHTNING, Se.. 2g 


of the electric Fluid than their natural 

Quantity) being nearer to the thunder- 
ing Cloud than the Earth is, receives it's 
Fire ttill there is an Equality between 
them, and then it returns invariably 
to the Earth, it's grand Source and 
Receptacle. 


As a further Confirmation of this 
Theory, I have ſometimes obſerved a 
thundering Cloud, (and once in particu- 
lar when it had but juſt paſſed the Ze- 
nith) till it had diſcharged all it's Water; 

and then the Communication with the 
Earth being cut off, the Lightning, - 
though continuing, did no longer ex- 


8 plode. 


There may yet appear to many Elec- 
tricians one inſurmountable Objection 
tio this Theory; and that is, the ſeem- 
ing Appearance of the negative State of 
the Electricity of the Clouds; but when 
1 
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it 1s conſidered that there is no rational : 


Means by which the Clouds can be i in 


that State, that Appearance muſt be = 
counted ſor ſome other Way. 


The Contrivances made uſe of to aſ- 
certain the Electricity of the Clouds or 


| Atmoſphere, diſcover both a negative 
and politive State thereof, and that there 
is a continual Change from one Sort tothe 
other in that Part of the Air where the 
Experiment 18 made: But from this 


we mult not infer that the Cloud, and 
all the Air or Moiſture init, (the Air) 2 


miſt be in the fame State alſo. 


There i iS ' believe no EleQrician, (e- 


ven upon the Principles of the above 


Theory) but muſt allow, upon a little 


Conſideration, that the Air, or Moiſture 
in it, muſt be, at different Parts, in dif- 


ferent States at the ſame Time; each of 


which will be very unſettled, and often 
of very ſhort Continuance. 


| The 
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The negative Appearance may eaſi- 
ly be produced by the Operation of the 
Cloud pumping out and collecting the 
electric Matter contained in the Air, or 
Moiſture of it, as it muſt do, as well 


_ asoutof the Earth: And the poſitive Ap- 


pearance is occaſioned by ſome of the 
electric Matter in it's Aſcent ſpreading 
itſelf laterally to ſuch Parts of the Air 
| where the Current from the collecting 
Power of the Cloud is not ſo great; 
from ſome of the Matter falling back 
again to Earth before it reaches the 
Cloud (as we find it does in the elec- 
trical Machine when the Globe is not 
perfectly dry or free from Duſt be- 
tween the equatorial and polar Parts) 
and alſo from, and at the Time of a Diſ- 
charge. The negative Appearances will 
be always weakeſt, but of much the 
longeſt Duration. | | 
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PLAIN 


DIRECTIONS 


For Conſtrudting and Erecting 


Sar coN DU ro RS 


FOR PRESERVING 
 BuilDINGS from Damage by leni 


Deſigned for the bringing of ſo neceſſary an 


INVENTION into general Uſe. 


1 L Mankind are neither Philoſophers 
nor + EleBricians, nor are all Electricians, 
as many call themſelves, able to conſtruct 

and erect, much leſs to give Directions 

to others ſor conſtructing and erecting, 

Sar CONDUCTORS: And as all Man- 

kind, both learned and untearned are in- 

lereſted in the Security of their Live: and 


Sh Efetls, Tpreſume the following Sheets will 


no be unacceptable to the Public in general. 
Something of this Kind, intelligible to all 
Men, is much wanted; for as good Elec- 
- tricuans are ſcarce, whoſe Province it has 
luiherto been to ered them; and as moſt 
reaſonable Perſons muſt wiſh to have their 
Buildings ſecured, being deſlitute of. the 
Means of getting it done, and of the Know- 
ledge of doing it e 2t has been 


ye ares * 


- 
* 
1 1 
o 


ADVERTISEMENT. 


My Deſign therefore is not to inform the 

Phaloſopher and Electrician, but to give 
the plaineſt Directions for conſtructing and 
erecting SaFE CONDUCTORS, and alſo to 
condey an eaſy Ideaof their Nature and Utt- 
 lity; which has obliged me ſtudiouſly to a- 
void as much as poſſible ſcrentific Terms 
and all other Things that would rather con- 
Fuſe than inſtruct the unlearned Reader, 
for whoſe Uſe the following Sheets are 

chiefly intended. 
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DIRECTIONS 
For Confleutting and Erecting 
Saſe CoNDUC TORS, &c. 


| A? from the Petras Eflay it it may 
be thought by ſome, that we are 

not yet acquainted with the true Cauſe, 
Nature and Properties of Lightning, 
they perhaps may conclude that no 
effectual Method has been diſcovered 
for preſerving our Buildings from its 
dreadful Effects; eſpecially if they 


ſhould hear that a Building has been 


damaged by . Lightning which was 
provided with a Conductor. 


E . 
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That we are not yet fatisfaftorily, 
at leaft demonſſratively acquainted 
with the Cauſe of Lightning and the 
Manner by which the Thunder-Clouds 
become poſſeſſed of their Electricity 
or Lightning“, together with ſome other 
electrical Phenomena I do not deny; 
but I am perſuaded that Eſſay will 
throw additional Light on the Matter. 
That we are poſſeſſed of an effettual 
Invention, I mean: that of metallic Con- 
ductors, by which, if properly con- 
fliructed and erected, Buildings may 
be preſerved from the Effects of Light- 
ning, is evident beyond the leaſt Poſſibi- 
1 of a Doubt, as will hercaſter appear. 
| And as it cannot be ſuypoſed, 
mn the preceding Eſſay will convey. 
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* Here I would obſerve, to b a Confuſion of Terms 
that the Matter of Electricity and that of - Lightwing are tne 
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to thoſe who. are unacquainted with 
Electricity as a Science, any tolerable 
Notion of the Cauſe, Nature and Pro- 
perties of Lightning, it will be proper 
firſt to give a ſhort and Plain Account 

of thoſe Things, which will lead them 
to an eaſy and ready Conception of 
the Neceſlity and e of Con- 


5 ductors. 


The Globe of © our Parth, 1s by 20 
Maſs. of Matter, being about eight 
Thouſand Miles in Diameter and twen- 
ty-four Thouſand in Circumference. 
It conſiſts of Water, different Kinds of 
Earth and a Variety of other Subſtances | 
both ſolid and fluid. Throughout all its 
Parts as well as in all animal and ve- 
getable Bodies on its Surface, is e- 
qually diffuſed, and lying dormant, a 
Certain inviſible Fluid, which is called 
the electric F Fran, electric Fi ire, electric 
Matter &c. 


E 2 This 
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Ĩh his electric Matter is an elaſtic 
| compreiſble, fluid Body*, and muſt 


conliſt of Particles + extremely ſubtle; 


for it can paſs through common Matter, 
even the denſeſt Metals, with ſuch 
Eaſe and Freedom as not to receiye 
the leaſt Perceptible Refiltance, 5 


The Quantity of this F Juid, which the 
terraqueous Globe and every Thing on 
its Surface, has naturally diffuſed and 
lying dormant i init, is called its natural 
Quantity; and chis would always re re- 


9 Tbe Term ehflic- is the ſame with ien lich! is 


2 Property in Bodies, whereby they reſtore themſelves to 


the ſame Figure they were in before Compreſſion. —— 
Compreſſibility ; means what may be compreſſed or ſqueezed 


into '2. narrower Compats than it naturally poſſe ſſeth.— 
A Fluid is a Body which conſiſts of exceeding - ſmall 
round and ſmooth Particles or Parts moving eaſily among 
one another: Or in other Words, Fluidity, is a Quality of a 


Body whereby the Parts are ſo diſpoſed as to ſlide over esch 


: other i in 2 all Manger of DiveGons. 
* 


Part or Parts of a greater Subſtance; that is, Particles are 
the 4 85 Parts of which any na.” is compoted. 


main 


1 by P. particle or Pte is . exceeding ſmall 
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| main motionleſs, inviſible and n 


if nothing diſturbed it. 1 % OT 5 


Some Bodies do freely admit "op 


derte Fluid or Fire to paſs through 


their Pores, and others do not; thoſe 
that do are called ConduQors of Elec- 


tricity, and thoſe that * ok — No 


Conductors. | 


Conductor or „Sub which 4 : 


admit this Fluid to paſs through their 
Pores, ar all Kinds of Metals, Water 

and moiſt Earth; but Water“ and eſpe· 
cially Metals, are the beſt of all Con- 
duQors; other Bodies conducting only 


as they contain a Mixture of theſe. 
Non - Conductors or Subſtances, which 
do not admit the electriè Fluid to paſs 
through their Pores, are Saß, Wax, 


: e Silk and fry Earth. 


A ſmall — of Moiſture or Water Joe's not dy 


as the electric Matter. 


The 
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The general Maſs of the eledrie 


Fluid; that is, the whole Quantity, 


which the Earth and all Kinds of con- 


[ ducting Bodies upon it, have naturally 55 


lying in them, is Always in a State of 
equal Diffuſion throughout the whole 
terraqueous Globe, and every Kind of 


conducting Body upon it: Thus a 
Tree, a Man, a Mountain, or any other 
Body whatever, or any given Quan- 


tity or Part of the terraqueous Matter 
of the Globe, has exactly the ſame 


Quantity of the electric Fluid in one 
Part of the Earth, as the ſame Thing, 
il it be of the ſame Dimenſions, has in 
another Part of the Earth: And if any 
| Quantity of the electric Matter be ta- 


ken, by Means of the Operations of 


Art or Nature, from the general Maſs, 
the whole remaining Quantity will not- 
withſtanding be inſtantly in Eaquilibrio | 


or 22311 1 1 
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The Earth is the grand Source. 
natural Receptacle and Repoſitory of 
the electric Fire; and no Body either 
artificial as the electrical Machine, 
or natural, as a Thunder-Cloud, can 
have any additional Quantity but from 
the Earth. And when any Body has 
more than its proportional Share or 
Quantity, that additional Quantity will 
not be at Reſt or in its natural State 
until it returns to the Earth, (Which it 


15 always endeavouring to do, and when | 


it does, it is with we Velocity 
and Violence) that its natural Quantity 


and Equality may be reſtor ed, and 12 ; 


ſerved, throughout the whole World. 


There is an invention, called elke 


tric Machine, which is a Kind of 
Pump by which we can draw out of 
the Earth, if it has a conducting Com- 


munication with it, the electric Fluid, 


and depoſit it in ſome other Bodies, in 


| ene Quantities than they naturally 


poſſe ſs 
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_ poſſeſs it. Thander-Clouds allo, may 
Very aptly be called Nature's grand 
electrical Machines or Pumps; for they 
© have a Power communicated to them, 
of raiſing up from the Earth into them- 
4 ſelves large Quantities of the electric 
| Fluid, which aſcends inviſibly by 
1 
| 
| 


Means of moiſt Air*. And when they 
have accumulated in themſelves fo 
great a Quantity of the electric Fluid 
(which 1s often done in a few Minutes) 
bl that they can no longer contain it, it 


Flaſh and an Exploſion, in order to re- 
turn to the Earth, which it does with 
incredible Velocity and Violence, rend- 
' ing and deſtroying every Thing 
|; | . which may _—_— to bee its range | 


1 bs When the eefric Matter paſſes j in conducting Bodies 
'F Gif they be large enough to conduct it freely) it is inviſible 

F and filent in its Progreſſion; but when it goes or rather 
Li jumps from one Body to another without paſſing thry' the 
4 Medium of a Conductor, it is viſible, it explodes, and has 


[i the Appearance of'a Ball or Stream of Fire; which is what | 
| 4 then called Lightning. n 


by 


ſuddenly burſts from them with a = 
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by not giving it a free and eaſy 


Admiſſion through its Pores, and 
ſometimes ſetting Fire to combuſtable 
Matter*. And as long as the pumping 
Power continues in the Cloud, ſo long, 


and in Proportion to that Power, ſo fre- 


quently, ſhall we have WE F laben 
of Lightning. 


By what has been , 


that the Keader (though unacyuainted. 
with Electricity) may conceive a tole- 
rable Idea of the Cauſe, Nature and 


Properties of i.ightning. I proceed next 
to conſider the Deſign and Uſe of Con- 
ductors for preſerying Buildings from 
its dangerous F ffects, and the beſt Me- 
thod of couſtructing aid erecting them. 
Previous to W hich, it may rot be impre- 


| mY to define the Meaning of Oe W ord : 


2 0 When the electric Matter 1 it is by Degrees, 


and very much diffuſed in the Moiſture of the Air; but 


when it returns, it is ſuddenly, and is contracted into an 


exceeding denſe Ball of the moſt active Fire, 


F Conductor 
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conductor i in the Senſe i in a which we pro 
poſe to uſe it. Ents 


Whatever Body admits the l 
Fluid to paſs through its Pores, is Pro- 
perly ſpeaking a Conductor, and in that 

| Senſe | have hitherto uſed the Word; 
but as I intend to treat of an Inſtrument 
ſo called, I would thus deſcribe it: A 
Conductor is a Continuation of Metal 
from a certain Height above the hagheſt 
Part of a Building to moiſt Earth, or Ma- 
ter, for the free Admiſhon, and for the 
 ealy and fate Paſſage, of the Matter of 
Lightning through its Pores, to its na- 
tural Source and a N whither' I. 
tends. 


The electric Matter, or 5 
- when it paſſes from one Body to a- | 
nother, as from a Thunder-Cloud to 
the Earth, will even go out of a di- 
rect Courſe to get into conducting 
| Bodies, if they do not lie at too great 
= 85 OR 5 


os 


| 
| 
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CY Diſtance from i it; * there is a ſtrong 


Attraction between them and Lightning. 


And as Metal is the beſt of all Con- 
ductors; and as Lightning has ſtronger 


Attraction to Metal than any other 


7 conducting Body, it will ever find that 
out in Preference to all other Bodies, and 


will neyer quit it to paſs in any other 


Body whatever ſo far as it is continued, 
be che Courſe of i it ever ſo crooked, 


F rom theſe Pri: we ink ad 


if any Building has, either by Deſign, 
or Accident, a Continuation of Metal 


from its Top to the Earth, (as is fre- 


quently the Caſe with Churches and 
Houſes, whoſe Rooſs are covered with 
| Lead, from which Spouts of the ſame 


Metal are continued to the Ground,) 
ſuch Buildings have always been ſe⸗ 


cured from the Effects of Lightning; for 
the Root and {FOO of Lead d to 


i 


7 


. , 
* 
. g £ 
1 2 
. __— 
* 4 | 255 + 
” DIA 
1 
: 3 8 
a of 2 . 2 2 ” > di 8 * 
. * of, 2 þ : . K 6 . 
» % . 21 3 TH. 4, W. k A > 4 2 N ; een „n 1 * — — r n 5 . 
* 2 e 1 PP 8 8388 on wo 1 * * N * I n e 8 — 
=_ \ l b ACS r nnn de 12 n * n os We WAR: * 2 err 1; © I 
l _ _ 5 . * * - [RT 8 * £5 hgh my * 7. * — 1 2 r! ; e 


i 

RE. | 

FF 

4 

+ 

L. 

8 

3 

1 

$ 

2 
N 

751 

7 

EB 
* 
+4 
1 
F 
"* 
Be 
be 
# 
*; 
= 
$ 7 
is 
t 

$ 
2 
il 
4 
"3 
e 
; 
Fo 
I 
* 


95 
= 
Uh 
} * 
127 
3 


———— 


7 o I'S 
5 25 4 P WWW * N — - T 7 b — 7 ” 5 25 5 
— „ * FF * we MIME, of hg; us wt Irons 4 as e d 
is NR * n N . DF e bf co ves 8 TIL 1 - 5% Da « 
N * > * * 60 — * ” TEE TI 1 1 5 


. 
* neee Nr r 2 * * * 
: n n.. n N ; 4 i hs « 8 . EE a nf a = 4 : * — — —— W K Et cen = \ 
L. n f n — - (44 EO 
* hs ” F > - p * 
ON A _ * Y N " * — „r eee eee I, 14, — ³·¹·.¹ꝛ¹ꝛ . ˙ wöt.̃⏑e . oe, 0 
: N 0 1 
: 2 ; ao 2 — s 
: = ? , : 
: . ' — 
ä 


1 e m—_ 
E 


> tb >< ag 


Fn. LID IS 4 
ou obo no EE ah eG ets: Rob's er es 
k 7 


+ =? 
bp LOT IO IO I rt OOO NP TTL TC, PA 


oven Inſpection not long lince. 


4 A ESSAY or 


it are Condaftors to all Intents and 8 
c Purpoſes. N 


Theſe Fas 1 tins it 


for many Ages, by thoſe, who, were not- 
Withitanding igaora:it-of the Cauſes of 


them. The Diſcoveries in Electricity 


and of the Nature of Lightning, are of 


very modern Date. The celebrated 
Dr. Franklin, to whom the World is 
indebted for the Invention of Conduc- 


tors being now living, in one of his 


Letters Page 481 ſays © Buildings that 
* have their Roois covered with Lead 


and Spouts of Lead continued from 


© the Roof 1 into the Ground to carry : 


© of the Water, are never hurt 5 


„Lightning when it falls on buch a 
2 Building. 


To this Avevunt of the Effects of 4. : 
ventitious Conduttors I will add an In- 


ſtance of one which came under my 


In 


CONDUCTORS. as 


In the Pariſh of Cooling in Kent, 


on the Top of a high Hill, is ſitu- 


ated a Gentleman's Seat, known by 


the name of Lodge-Hill; Some Parts of 
the Top of this Building are covered 
with Lead, to which are fixed two le- 
den Spouts ex tending but a few Feet 
down the outſide of the Wall, where 


they are joined to wooden ones, which 
convey the Rain to Butts placed on the 


Ground to receive it. In the Center of 
the Houſe is a handſome Hall, paved 


with Marble (or with a Stone very much 


reſembling it) where is a. Geometrical 
Stair-caſe of white Stone, which leads 
to the upper Flcor of the Building, hay- 
ing from the Top to the Bottom an Iron 
; Rail covered with Mahogany and ſup- | 
ported at ſmall Intervals by Iron Stan- 
chions. Thc Stanchion at the lower 
End of the Rail is fixed into the firſt 
Stone-Step, and thatat the upper End into 


the F loor within a few Inches of the Wall, 


* 


and 
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46 4 E85 A o 
and nearly oppoſite 0 the End of one 
of che leaden Spouts, which 1 ſaid be- 


fore went down from the Roof a iew 7: 
Trop on the outſide of i i < 


| On the 16th of nt 1774 the "eg 
ning fell on the leaden Roof, from 
| whence it deſcended to the End of the 
| leaden Spout oppoſite the Stanchion 
of the Rail neareſt the Wall, through 
which it ſtruck to the Stanchion, and in 
its Paſſage blew off the Skirting Board, 
though without any apparent Damage 
to the Brick-work. The Stanchion con- 
| ducted it tothe Rail, which conveyed 
it to the bottom of the Houſe; but the 
Stone in which the loweſt Stanchion "oo 
fixed, not affording it a free Paſlage into 
the Earth, was very much ſhattered, and 
the F ragments driven to a conſiderable - 
| Diſtance on the Floor. The Mahogany 
that covered the Rail fr om the Top to 
the Bottom was not in che Walt! injur- | 
ed. | | 


5 Now 


. 
- Sr 


Naow as there was not a complete 
Continuation of Metal from the Top of 
| this Building into the Earth, what is 


called by Electricians a lateral Force, : 


took place. 


As the Lightnitg mot h ſome Re- 


ſiſtance for want of a complete Condue- 
tor, by which it might pals freely and 
_ calily into the Earth, ſome of it flew off 
ſideways into other Parts of the Houle, 
| though it did no conſiderable Damage. 
This is what J mean by a lateral force. 


Here 1s one of the many Inſtanicy 5 
which may be mentioned of the Utility 


of Conductors. For there is no Doubt 


but the Building would have been great- 5 


ly damaged, if there had not been an 
adventitious one, extending from the 


T 05 almoſt to the bottom of it, on the 
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This "FS is now provided with 
proper Condudtors.* | | 


The ein Account of the good 
Effects with which adventitious Con- 


ductors have been attended, will I am 


perſuaded be no ſmall Recommendati- 


on of thoſe which are purpoſely con- 


trived for the Preſervation, of Buildings; 
the Conſtruction and Erection of which 


I ſhall now e to deſcribe. | 


A Conductor, as Was beſare ed. - 
is nothing more than a Continuation of 


„The following is an Extract of a Letter from his Excel- 
lency Sir WILLIAM Hawn Lrox, dated Naples, Jaly 12 
1774, giving an Account of a Thunder-Storm at that 8 ; 


which alſo ſhews the Utility of an adventitious Conductor; 
bdut I relate it more for it's remarkable Si uilarity as to Time 


and Effects, to that at Lodge Hill, than for any Uie I expect 


from it to the Reader. 


6 The Lightning ſell a few Days ago with great Violence 
and entered the Prince of Conta, Houſe at Naples, The 
| Gildings and Bell - Wires conducted the Matter to the Stair- 
Caſe, where was an Iron Baluſtrade; to that it did no great 
Damage except a great Hole iu the F loor where the Stair- 


M etal 


Caſe ** 25 
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Metal from ſome Height above the high. 
eſt Part of a Building to the Ground: 
But the lower Extremity of it, ſhould be 
turned from the Foundation, and termi- 
nate in moiſt Earth or Water. 


i Condat may * Wade of any one 

Sort, or of different Kinds, of Metals, and 
of various Forms, as, at ſome Parts round, 
at others flat, &c. that being choſen 

which is moſt convenient. The Quan- 
tity of Metal, however, in every Conduc- 
tor, ſhould at no Time, nor in any Part 
of it, if round, be leſs than three 
Quarters of an Inch in Diameter, or an 
equal Quantity of Metal in any other 
Form that might be found more conve- 
nient*, except at its upper Termina- 
tion, which will be more particularly | 
deſcribed. 


If Conductors do not contain a ſufficient Quantity of 
Metal for the proper Conveyance of the electric Fluid, they 
will, according to their proportional Deficieney, either be 
_ melgge and deſtroyed, or will communicate violent Effects 
to ſuch Things as may be near them. The leaſt Quantity 
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But as Iron will ruſt*, and decay in 
Time, there are no metallic Subſtances 


ſo : proper 4 for Condudtors as Copper e 


of Metal that will, with Safety to kf. IF and other Bodies 


near it, conduct any Flaſh of Lightning mult ever be urde- 
termined; becauſe a Quantity of the electric Matter may be 
diſcharged at a future Exploſion exceeding any that happened 


before it, which, may be occaſioned by a different Elevation 
and Size of the Clouds; and by many other Contingencies. 
The Quantity, however, of the electric Matter which may 


he accumulated into a very ſmall Wire and conducted there- 


5 by, is inconceivably great, as may be ſeen in an Account 
of the Effects of Lightning on Newbury Church in New- 


England, related in Dr. Franklin's Book ot Experiments and 


 Obſeraations on Elegricity, Pages 162, 163, 164, printed 


in London, A. D, 1769. But it will always be right, to 
have a 'confiderably greater Quantity of Metal, in every 
Conductor, than will barely convey the greateit Flaſh of 
Lightning, which has hitherto been known to happen. A 


Quantity therefore, equal to three Quarters of an Inch in Di- 
ameter, (if it be round) ſhould be the leaſt Quantity uſed, 


but will be much more than barely enough. The more Sur- 


face the ſame Quantity of Metal has, the better it has bzen 
found to conduct; therefore flat Conductors, if they are made 


of Metals that will not ruſt, are better than round ones. 


It muſt be obſerved that the Ruſt of Metals will not con- 
duct the electric Matter, (though it does not lefſen the con- 
ducting Power of the ſound Metal under it,) they muſt be 
in their pure metallic State; there fore all ſuch Conducters 
as are made of Iron muſt be painted to n them from 
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ruſting and oy from being 2 
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and Lead. Slips of Lead therefore of 
about four Inches broad and full one- 
Tenth, of an Inch thick will be the 

moſt convenient and beſt Subſtance, 
and Formfor Conductors, exceptingtheir 


upper and lower Terminations, which 


Will preſently be more particularly de- 
ſcribed: But that part of every Conduc- 
tor which comes near, and goes into the 
Ground, even if it be of Lead, had 


better be one Quarter of an Inch thick, 


as it may be corroded and otherwiſe 
injured, by a Variety of Things that 

may come in contact with it, near, 
: or under the Surface of the Earth“. 


Condudtors may be bent i into any Form 


to fit the Wall and Roof of a Build- 


| . Care mould be taken that that Part of the G 


which goes into the Ground ſhould be ſurrounded with Loam, 


or Clay, or any Earth that is not mixed with Rubbiſh; which 
| frequently contains Something that will in a few Years core. 


rode and deiroy the Metal. 
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ing“, and may be carried through : 


Brickor Wooden-Work, if found neceſ- 
ſary; they may alſo be fixed with any 
Kind of Hold-faſts, ſuch as Nails driven 


through them into the Wall, with half, 


or whole Staples, &c. which will be 


ſo far from endangering the Wall, that 


if any Lightning were in it, they 


would draw it out to the Conductor. 


Particular Attention ſhould always 
be had to the lower Termination of 


Conductors, this being a molt eſſential 


Point, from a Neglect of which, a Build- 


ing has been damaged by Lightning 
that was provided with a Conductor. 


= They muſt end in moiſt Earth or Wa- 
ter; not that the electric Fire will be 


extinguiſhed, ſor it is not extinguiſh- 
able; but becauſe Water or any re” : 
Padies (af the eee bh in a conlide- 


A zigzag or dee Form 15 conductors will be of 


no bad on but they ſhould be carried the near ft 
Way o te Ground that Corr entenge wv WP permit. 


rable 
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rable Quantity) being good Conductors 
of Electricity, it may be ſafely con- 
veyed to, and harmleſſly diſperſed 
in, the general moiſt Maſs and Waters 
of the Globe of the Earth, the natural 
Receptacle of the electric Fluid. Their 
barely terminating in any moiſt Earth, 
or in any ſmall Quantity of ſtanding 
Water is not ſufficient, but it muſt be 
in that moiſt Earth which is never 
dry, and which, if it could be tra- 
ced, would be found to communicate 
with the general Moiſture of the Globe 
of the Earth. And if they terminate 
in Water, it muſt be in ſuch as com- 
municates with the general Maſs of the 
Watersofthe Earth, as ina River, Stream, 
or Well, to which they muſt be carried, 
at a ſufficient Depth, under the Surface 
of the Earth, to prevent their being da- 
maged. Thoſe Conductors that end in 
moilt Earth ſhould go not leſs than 
Five Feet down into it; and thoſe that 
terminate in Water not leſs than Four. 
8 Where 
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Where 3 are leaden Pumps, che 
leaden Pipes that go. down into the 
Water may be made a Part of the Con- 
ductor and will be one of the beſt Ter- 


minations which can be had. Con- 


ductors, which terminate in moiſt Earth, 
ſhould be brought down to the Nor- 


thern Aſpect of Buildings, if it can con- 
: veniently be done, as there the Earth 
is leſs ſubject tobe dry, from any long: 


Continuance of hot Weather. 


| It has been cuſtomary, for the lower 
Termination of Conductors, to drive 


into the Ground, without any Precau- 


tion, an Iron Stake of four or five Feet 


long, upon a Suppoſition that the End 
of it would certainly go into moiſt 


Earth. But that is a Practice, I can by 


no Means recommend, as it is not to be 
depended upon: For although the Earth 
may appear damp at the Top, yet it 


may be of ſo hot and dry a Nature a 
little below the Surface and be ſo free 
fkrom | 
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from Moiſture in hot Seaſons, as to 
prevent the Lightning from being con- 


ducted thereby to, and harmleſſly diſ- 


perſing itſelf in the general Moiſture 
of the Globe of the Earth. The Con- 


ſequence is, that a lateral Force will. 


take Place. To be aſſured, the ef re, 
that they do really terminate in moiſt 
Earth (and as they muſt be turned 
away from every Building) let a 
Trench be opened beginning at the 


Foundation, fix Feet in length, and 


about four Feet in depth. At the 


| ” fartheſt End of this Trench let a Hole 
be dug deeper than the Trench, if ne- 


ceſſary, till moiſt Earth is found; 
into which moiſt Earth, a pointed Iron 


x mult not be tial that the Earth muſt be ſo moiſ, 


| that if you were to take up a Handful of it, that you could 
5 ſqueeze out even a Drop of Water (though the moiſ- - 
ter it is, the better;) but if it feels moiſt or damp in the 


Hand it is enough, if it be ſo much below the Su- ſace as not 


to be dry in the lopgelt continged Drought of the hotteſt 
e | e 
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Bar, one Inch Square * and five Feet 
l long, muſt be driven down to the Head 
Hi or Top. This being done, the Ground 
aWet the bottom of the Trench muſt be 
| levelled and made firm from the Build- 
ing to the Bar: The Conductor is then 
to be brought down the Building to 
the Bottom of the Trench, carried 
out to, and laid on the Top of oY 
Iron Bar, and if it be of flat Lead, 
may be turned down over the Top — 
the Bit for a few Inches and cloſed 
round it; this being done the Trench 
muſt be filled PS 


— . 1 
r 
Ms 


1% e445 
DEI L Sr py Ds 0 
8 * = < S» — yy -c —_— . 
” K 2 * — 124 4 . * x 4 
0 iin and ade . . 
wy Me —— ah 4 I r * F 


2 Ne; , ee . 2 — ne > ks 
* P rr 
: 7 : ; 4 


TE Py 
a 


"Ae 
1 9 
. 
n . 
— Be "ES. £8 
ea R N —— 
SiC — — 4 — 


* 


- 


'F * As the electric Matter wil run off from pointed and 
'F ES edged Bodies much freer and caſier than from Bodies 0¹ a 
= | Found Figure; this Bat our be made . | 155 
+ I the Reader will took forward to P. 57. he will find 

I have recommended that all the different Pieces of every : | 

Conductor ſhould be ſo joined by loldering them together as | 
for it to be as it were of one continued Piece throughout its 

whole Length. But as there will be ſome: Difficulty in max- 

ing ſuch a joining here, it may be diſpenſed with. 
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It has alſo been cuſtomary iy creQing 
Conductors which conſiſted of ſeveral 
different Pieces to do nothing more than 
put the Ends of them in Contact with 

each other, a Method which had bet- 
ter be avoided; for the electric Matter 5 
muſt meet with ſome Reſiſtance in 
paſſing out of one Piece into the next, 
the Amount of which being taken to- 
gether may be ſo conſiderable, if the 
Quantity of the electric Matter is large, 
as to produce a lateral Force. Whereas 
the principal Thing to be obſerved i in 
the Conſtruction of Conductors, is, to 
give tie electric Fluid the freeſt and 
eaſieſt Paſſage through them that can 
be done. I would recommend there- 
fore, if Iron Rods be uſed that each Con- 
F duttor be made of one Piece, or if of 
= leveral that the different Pieces be 
. _ ſcrewed into each other that there may 
beagreaterN umberof Points or Placesof 


* By Contadt i is meant whew' cud Body only touches ano- 
ther; and ſuch Parts as touch are called the Toints or Places 


of Contact. EE 
H : Contact; 
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Contact · and if leaden ones, 
ſhould be preferred, that the Ends of the 
Pieces. be ſoldered. together, ſo as to 
make the whole one continued Piece 
| of Metal. And if leaded Roofs or Gut- 
ters be made a Part of Conductors, all 
ſuch Seams or Laps which may lie in 
the molt direct Courſe from the Top 
ol the Conductor to the Earth had bet- 
ter be ſoldered about a Foot in Length. 


The next Thing to be conſidered is 
the upper Termination of Conductors, 
which ſhould not be at a leſs Height 
than two. Feet, nor need it be more = 
chan ſour or five, above the Top of 
the higheſt Chimney or other higheſt 

Part ofa Houſe or Building; and a 
Rod, either of per or ron, 5 
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5 When there are as great, a as of Points or 
Parts in very cloſe Contact as there would be if the Metal 
was of one Piece, the electric Matter will paſs almoſt as {ree- 
| ” and rally a luch a Joining as if chere was none. 


nine 


conpucrots. 59 


4 2 
N nine or ten Fe cet long Et . — Guar- 
ters of an Inch in Diameter will be 


ab. 4a SS & 4 


| the n convenient Size a ; and Forin for 
whatever may be the Metal or Figure 
of the reſt of it. But as the electric 
Matter has the wonderful Property of 
being attracted more powerfully and at 
a greater Diſtance by ſharp- pointed or 
ſharp-edged Metal than by Metal of any 
other Figure; the upper End of the 
Rod ſhould terminate in ſome ſuch 
Manner. . rest dir 5 7, 111-503 
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There are various Methods i in-uſe for | 
terminating | theſe Rods, as that of a 
ſingle or more ſharp Points; but that” 

ol a triangular Form, of about three or. 9 
four Inches long, gradually reduced 
to a Point, like a Glover's Needle, 
ſeems to be the eaſieſt and beſt, the. 
Edges and Point of which may be made 

ſharp by filing, a Work that is beſt per- 
formed by Clock or Watch Makers. 
ä The 
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The beſt Metal for theſe Rods i IS Cop- 
per * as it willnot ruſt or decay like 
Iron; but if an Iron Rod ſhould be 
choſen, the upper End of it muſt have 
a Piece of Copper ſour or five Inches 
long ſoldered on it, that the Edges 
and Point may be of that Metal and 
continue ſharp. The Rod from about 


tw O or three Inches above the up- 


* AsI ELIE that few Perſons either in Town or Coun- 
try, may know where to furniſh themſelves with Copper 
Rods, I think it proper to acquaint the Public that Meſſrs. 
Nairxs and BLunT, Mathematical Inſtrument Makers in 


Corn-Hill, at my Requeſt, have engaged to ſupply any Per- 


ſons with proper Three- ſquare pointed ones of that Metal 


of about ten Feet long; alſo tinned Nails which are much 
better than the common Sort, becauſe they will not ruſt and 
decay by length of time. The following Advertiſemept which 


lately appeared in the London Gazette, will alſo inform ſuch 


Perſons where to apply, who are deſirous to have Con- 


ductors erected, but do not chuſe to erect them ihemſelves. 


« For the Preſervation of Buildings from the dreadful 


Effects of Lightning, Conductors are erected and affixed to 


Buildings in Town and Country, in ſuch a Manner as not to 


e be ſubject to be out of Repair, by NarRrne and BLuNY, 


&© Mathematical Inſtrument Makers, No. 20. Corn-hull, 
65 London. 5 1 fT 15 
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permoſt Faſtening may be ſo tapered 
to the Place where the ſharp Edges 
| are to begin, as to be at that Part 
only half an Inch in Diameter; which 
will render it leſs liable to be ſha- 
ken by very high Winds. If there 
are any Projections, as is often the 
Caſe near the Tops of Chimnies, a 
Groove may be cut large enough to ad- 
mit of the Rod lying flat, or it may 
ſtand off in Starts off ſuffeient Kane 
10 prevent Br 


25 The e End of the Rod ſhould 
for a few Inches be gradually beaten 
out till it is of the ſame Breadth with _ 
the next Part of the Conductor that is 
to be joined with it, if it is flat, which 


Form ſhould be choſen. But if the Rod 


be of Iron the lower End muſt have an 
additional Quantity of that Metal, if it 


* A Start is a Kind of long, ſtout, flat Nail without a 
Head but with a Hole or Eye in the End of it. 
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be Katte ned to any conſiderable 
Breadth, or it t will be ſo thin as to be 
very much HANG WMS Ruſt | ina VIEW 
| Years* 6 1 Mort, [465 8 


I re bete recommended ſee pages 
37, 58. that the different Pieces of the 
Conductor be ſo connected or joined by 


ſoldering that they may be one continu- 
ed Piece of Metal throughout the whole 
Length. However, as ſuch a joining 
between the lower End of the Rod 
and the upper End of the next Piece, 

cannot eaſily be made it may be di 1 
penſed with. But inſtead thereof one 
End muſt be laid about ſeven Inches 

-upen þ the other t and nailed cloſely 


ws All the Parts of the Rod that are of Iron 00 expoſed 
to the Rain muſt be painted. 


+ If the lower End of the Red and upper End of the 
next Piece be not ſoldered together, the lower End of the: 

Rod muſt be flattened to the ſame Breadth with the next 
Piece and continued of that Breadth about ſeven Inches in 
Length, which will then admit of three Rows of Nails 
being driven into the joints between the Courſes of the 
Bricks, ; 


together 
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together with three Rows of Nails, each 


Row going through both Pieces into the 


Wall; one Rowꝰ at the upper End of the 


lower Piece, and another Row through 


both Pieces at the lower End of the Rod 
or upper Piece, and the other Row be- 
tween them; ſo that in this joining there 


will be nearly as many Points in ſuch 
cloſe Contact as will make it almoſt 


as good as if it was one continued 
Piece of Metal. 


4 Deſcription of the Conſtruction 


and Method of erecting Conductors in 
general being given, we will take a 
Review of one of the beſt Sort and of 


the Method of erecting it. 


The Nails (which ſhould be the tinned Sort) ſhould not- 
be driven at a leſs Diſtance from each other, eſpecially if 


the Mortar is rotten, than about one Inch, leaſt they ſhould 
tear it out and loſe their Hold. 


A 
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A Copper Rod, ſuch a one as was de- 
ſcribed in Page 58, 59. is to be ſecurely 
fixed with proper Staples to the Chim- 
ney or other higheit Part of a Houſe 
or Building, with its Point not leſs than 
- two, or more than five Feet above = 
This being done a Slip of Lead four 
Inches broad and full one tenth of an 
Inch thick is either to be ſoldered + 
to the Foot of the Rod, or connected 
with it according to the Directions given 
on Page 62, 6g. and then brought down 
by the neareſt Courſe that Convenience 
will permit, to within three or four 
Feet of the Ground, where it mult be 
ſoldered to a Piece of the ſame Breadth, 
but about a Quarter of an Inch thick, 


* This Rod though mentioned 6rft ſhould be the laſt 
Part of the Conductor ſet up, leſt a Thunder-Storm ſhould 
come on before it is ſiniſhed. 


+ IF ir be neces,” | the Foot of the Rod muſt be Ky . 
before it is ſet up; the next Piece if it is not too long, may 
5 alſo be firſt ſoldered. 7 = | 


| and 
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and long enough to be carried out to 
the Stake, in the Manner deſcribed in 
Pages 55, 55, the Stake being firſt driven 


into moilt Earth as there directed“: But 


if the Termination can be eaſily made 
in Water, it thould be preferred; for 
the Method of doing which, ſee Pages 
53. 54- If there is Lead on the Roof of 


the Building it may, fo far as it ex- 


tends in a proper Direction, be made 


a Part of the Conductor; that is, 


if it does not lie very much out of 
the neareſt Courſe from the Foot of 
the Rod, to the Place defigned for the 
Conductor's Termination; as may alſo 
Leaden-Spouts, the Scams or Laps be- 
ing ſoldered as before directed. But 


all thoſe Parts of leaden Roofs that 


5 lie very much out. of the neareſt 
Courſe and are not made Parts of the 
Conductor, had better be joined either 


85 ſeperately to the Conductor, or firſt to 


. 


* The Slip of Lead muſt be ſecu:ely faſtened with com- | 


mon or rat her tnnca Nails. 


„„ | nk 
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each er and finally to it by Means 
of Shps of Lead about fix Inches 
broad and the Thickneſs commonly uſed 
ſor covering Houſes: Which being done 


the Conductor will be completely : 


finiſhed, and will remain found and 
ſerviceable. for a very long Series of 
Years: ſo that the Whole may be done 
at a very ſmall Expence, the Colt 
of one of the beſt Sort for a Houſe 
of ſixty Feet high not ace three : 
Guineas. | 


Tbe Conductor being Se we il 

now endeavour to explain its Uſe— 
When a Thunder- Cloud comes over a 
Building that is provided with a good 


Conductor, ſuch a one as we have re- | 


commended, the ſharp Point and Edges = 
wil gradually and ſilently attract = 
draw down the electric Matter from 

the Cloud, fo as not to ſuffer it to ac- 


| cumulate a Quantity ſuſcient to break 
. | 5 „ 
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on the Building · Or, if ſuch a 
Cloud ſhould come ſuddenly over the 
Building and the Lightning burſt upon 
it, it will all be attrafted by the Foal - 


and Edges, and be fafely conducted 


to the Ground, whence it will harm- 
leſſly diſperſe itſelf into the general 
moiſt Maſs and Waters of the Globe 


* That any Perſon may he convinced that this is one, 
and no inconſiderable Uſe of Conductors, let him take a 
' ſmooth Ball of any Metal (about the Size of a Bullet) 
fixed on one End of a firait Wire, five or ſix Inches 
long; and when a Thunder- Cloud comes nearly over the 
Houſe, let him take hold of the Wire and preſent the 
Ball to any {mooth Part of the Conductor at about an 
Inch from it, leſſening the Diſtance by Degrees *till 
Sparks of Fire come from it to the Ball, which they will 

do, if the Quantity is conſid- rable that is paſſing down 
through the Conduttor. Or, let one End of a Piece ow 
| ſmooth ftout Braſs-Wire be ſoldered to any Part of the 
Conductor, and the other End be brought through into 
the Houſe and terminate at any Diſtance, but not lefs 
than a Foot from any other Body, with a Metal-Ball 
on the End of it, from which may be drawn Sparks as 
before directed, without being expoſed to the Wet if it 


ſhould rain. The following Contrivance will denote ibe 


paſſing of a much leſs Quantity of the electric Matter 
NR Cane the Conductor — is ſultetrnt to emit Sparks 


of 
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of the Farth, the grand and ah 
5 80 of the electric Fluid”. 


of Fire: . very ſmooth Balls, about the Size of a 
ſmall] Pea, made of Cork, are to be. fixed, one to each 
End of a very {ine Linen-Thread about iixteen Inches 
long, which muſt firſt be dipt in Salt and Water and 
dried. Theſe litile Balls at the approach of a thunder- 
Storm are to be hung by the Middle of the Thread (a 
Loop being firſt made in it large enough to fl þ oer the 
Ball) upon the Wire near the Ball; fo that the two Cork 
Balls may hang down ar equal Lengths and touch each 

other. There muſt not be any Thing near the Balls by 
a Foot at leaſt. As ſoon as the Thunder-Cloud gets near 
enough to the Conductor for the electric Matter to be 
attracted by its Point and Edges, the Balls will begin to 
ſeparate and will repel each other in Proportion to the 
Quantity of the electric Matter that is paſſing down through 
the Conductor to the Earth. Theſe Experiments ſucceed | 
beit with Conductors on high Ground, and at a conſide- 
rable Diſtance from Buildings or loity Trees. 


ra If: any Pcrſon wh has a Conductor ſhou'd at any 
Time ſee a violent Flaſh of Lightning, and at the very 
ſame Inſtant hear a terrible Crack of Thunder, he will, 
if chere be no Damage done near him, have great Rea- 
ſon to conclude that the Lightning paſſed through his 
Conductor. But as there can be no Traces of the Light- 
ning diſcovered in it, except at the Point, which will be 
melted, it muſt be examined, and if found ſo,, it muſt be 
ſharpencd and pointed again; though it will ſtill retain its 
Power of attracting but not in ſo great a Degree, but 
yet of conducting equally as well as beſore. 


« 4 


1 


Sinne 
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I ſhall now give two Inſtances, one 


of which happened at Sea, and the 
other on Land, as a farther Confirma- 


tion of the Utility of N na anche 
tors. 


The Houſe of Mr. WzsT, a Mer- 
chant of Philadelphia in Penſyluania was 


8 ſecured by an Iron Conduttor, the 


upper Part of which was a Rod of 


that Metal alſo, tapered to the Top, 
where it terminated in a very acute 
Point about nine Feet above a Stack 
of Chimnies, to which it was fixed. 


Since theſe Sheets were ſent to Preſs a Gentleman 
was oblerving that many timorous Perſons and ſuch. as 


did not rightly underſtand the Ule of the elevated Point, 
would not have ConduRors to their Buildings upon 2 


Suppoſition that the Rod will invite the Lightning to break 
thereon which might paſs over it. To ſuch Perſons he 
would recomn:end a Continuation of Metal without the Rod 


from the higheſt Part of the Building to the Earth, in the 


ſame Manner as I have directed, (to which, ſaid he, they 
cannot poſſibly make any Objection) that, if a Flaſh of 
Lightning ſhould break on the Building, it might be ſafe. 
ly gonveyed. to the Earth, This Obſervation I men- 
tion for the Secority of ſuch Perſons till they have more 
Courage or Judgment to underlland the * Excel- 


Jency of the pointed Rod. 


$ 7 


N. 
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- Mr. Wesr judging bay a PR TY 
Flaſh of Lightning and inſtarit Crack 
of Thunder which he ſaw and heard. 
that the Former muſt have paſſed 
through his Conductor, had it exami- 
ned; when it appeared that the upper 
End of the flendereſt Part of the Rod 
was melted and deſtroyed; which 
was all the Damage he ſuſtained by 
this terrible Stroke of Lg the 
Houſe being 1 Te 


Daten Poor, who commanded his 

Majeſty's Ship the Endeavour, gives 
the following Relation of a Thunder- | 
Storm which happened at Batavia, 
the 10th of October, SOOT) 


* 80e Dr. Franklin 5 nen and Obſervations on 
Elearicity; Printed in — * OO 394 395» | 


396, 397. | 
+ See Dr. 1 ages, Vol. RY 3 71 2, 


713. alſo the 8 7 nen for the Year 99 
b. ge 1 88. 


5 55 
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» About nine o'Clock, we had a 
** dreadful Storm of Thunder, Light- 
66 ning, and Rain, during which the 


Main- maſt of one of the Dutch Eaſt- 


Ind iamen (that were lying there) was 
*« ſplit and carried away by the Deck; 
_* the Main-top-maſt and Top-gallant- 
e maſt were ſhivered all to Pieces; ſhe 
„had an Iron Spindle at the Main- 
* top-gallant-maſt-head, which proba- 
* bly directed the Stroke. This Ship 
* lay not more than the Diſtance of 
two Cable's Length from ours, and 
ein all Probability we ſhould have 
** ſhared the ſame Fate, but from the 
* electrical Chain, which we had but 
_* juſt got up, and which conducted 
the Lightning over the ſide of the 
« Ship; but. though we eſcaped the 
Lightning, the Exploſion ſhook us like 
« an Farthquake; the Chain at the 
© ſame Time appeared like a Line of 


« Fire“. 
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„ Upon this 8 I cannot. 
but earneſtly recommend Chairs tf 
„of the ſeme Kind to every Ship, 
Whatever be her Deſtination, and I 
* hope the Fate of the Dutchman will 
be Warning to all who ſhall read 
this Narrative, againſt having an Iron : 


= Spindle at the Malſt-head. 


This Appearance of Fire can only be in ſuch Con- ; 
- duCors as conſiſt ol diffe en: Pieces, and that only at the 
' Joiungs, whe.e the cle Eric Watter paſſes out o one Piece 
into the next, for the Want of a ſufficient Quantit, of 
Metal in Contact, by « hich the Lightning might be free- 

ly and inviſibly co ducted. On thi Account Conductors 

that conſiſt of different Pieces can never be fo good as 

_ thoſe which are made of one continued Piece of Metal. 

Tae Lightning in the a ove Chain was ſo much condenf. 

ed when it palled through thoſe ſmall Flaces of ContaQt 
as to run the Links together, 


+ Conductors for Ships mult be made of Cite 
Chains: Of Copper that they may not ruſt, and of Chair; 
that they may be more couvcniently applied to the Rig- 
. ging, and with greater Eaſe pur up and taken down. 
And as this Sort cannot be well made by any Perſon, 
- they may be had in the molt perſect Kind, of NAA NE 
and Blunt, Mathematical Inſtrument Maſters oppofite 
the Roval Exchange, Corn-hill, London, who made 1 = 


for his er s Ship the Endeavour. 


To 


wy 
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To the two Inſtances mentioned 


above of the Utility of Conductors, I 
ſhall add the following Extract from 


Burnaby's Travels L565 PO” 
Page 6. 


« I believe no Country has more 


certainly proved the Efficacy of clec- 


trical Rods*, than this (Virginia); before 


the Diſcovery of them, theſe Guſts 


” (Thunder-Guits) were frequently pro- 
ductive of melancholy Conſequences; 


but now it is rare to hear of ſuch Inſtan- 
es; it is obſervable that no Houſe 
was ever ſtruck where they were fix- 
ed: And although it has frequently 
happened that the Rods themlelves 


have been melted, or broken to Pieces, 


Conductors in America are commonly made of Iron 
Rods. | 


| + This Accident could happen only to ſuch Conduc- 
tors as contained but a very ſmall Quantity of Metal. 


* 


1 


— FOR 


and the 1 ſcorched ob the 
Sides of. them, which , manifeſted 

that they had received the Stroke, 
but that the Quantity of Lightning had 
been too great to be carried off by the 


1 5 Conductor, yet never has any Misfor- 


tune happened; ſuch a Direction hav- 
ing been given to the Lightning, as to 

prevent any Danger or ill Conſequence. 

Theſe Circumſtances one would imagine, 
ſhould induce every Perſon to get 
over thoſe Prejudices which many have 
entertained; and to conſider the Neg- 5 
lea, rather than the Uſe of them as 
criminal, ſince they ſeem to be Means : 
put into our Hands by Providence for 
our Safety and Protection.“ 


There yet remains one Thing more 
to be conſidered reſpecting the Pre- 

ſervation of Buildings trom Lightning, 
and that 1s the number of Conductors 
neceſſary to be erected, Which can 
8 only 
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only be determined by the Extent of 
the Building. | 


It having been obſerved, that no 
Building or Object has been ftruck by 
Lightning within the Diſtance of fifty : 

Feet from a proper Conductor, we 
may therefore conclude, that upon an 
Exploſion, not exceeding that Diſtance 
the Lightning will be attracted and 
ſafely carried off. Beyond this Diſ- 
tance we muſt not expe&t ſecurity; 
for a Tree has been ſtruck and ſhiver- 
cd at fifty-two Feet from a Conduc- 
tor. But it muſt be obſerved, that the 
Influence of a Conductor, reckoning 
from its Point, extends fifty Feet every a | 
Way in an horizontal Direction. To © 


* The Houſe of———HarrgxDen, ſq. at Tenter- 
den, in Kent, was firuck not long ſince, at a ſome what leis 
Diſtance than fifty Feet from a Conductor erected. on it. 3 ? 
But as the Conductor was exceeding badly conſtructed, | 
the lower Termination not going into the Earth, nothing. | . 
less than what * to that Building ald be expec- 


- keQs 
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make this Matter a little plainer, let it 
be ſuppoſed that we have a round flat 
Board One Hundred Feet in Diame- 
ter, whoſe Center is placedon the Point 
of the Rod, every Flaſh of Lightnipg 
that ſhould fall on this Board: would 
be attracted by the Rod, and what- 


ever was under the Board would eſcape _ 


unhurt. Or perhaps this Matter may be 
better explained thus; ſuppoſe a Plum- 
met be dropt to the Earth from any 
Point of the Circumference of this 
Board, and then carried round it 'till 
it comes to the ſame Place again. It 
vill then have deſcribed on the Ground, 
a complete Circle, whole Diameter 
will be one hundred Feet. Every 
Thing which is included within this 

Circle will be ſecured from any Stroke 
of Lightning, whether the lower End 


of the Conductor terminates within or 


without the Circle. But I could wiſh 
for more confidential Security, that 


"We 
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we conſidered the 11 of the 
Rod to extend to no more than forty- 
five Feet. | 


Therefore if 10 Part of: a Houſe, 
Barn, or other Building lies more 
than forty-five Feet from the Place 


where the Rod 1s fixed, one only 


will be neceſſary: But larger Build- 


ings will require more, which muſt 
be in Proportion to their Extent, 


according to the Rule above given. 
But it muſt always be remembered 


that where more than one Rod is 
neceſſary, that each. ſhould be fixed 


to the higheſt Object, on ſuch Parts 


of the Building as it is judged need- 
ful to have it. Neither is it requir- 
_ ed that every Rod ſhould have a ſe- 
parate Termination in the Earth, ex- 


cepting ſuch as ſtand their utmoſt Diſ- 


tance or full ninety Feet aſſunder. But 
it will be proper that all the Conduc- 
tors ſhould be connected together on 


the 
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the Top of the Building, by means 


of Slips of Lead about fix Inches broad 


and of the Thickneſs commonly uſed 
for covering Houſes; and where there 
are leaded, Roofs or Gutters. they may 
be made a Part of the Communication, 


eſpecially as all Metal Roofs and Gut- 


ters ſhould alſo be connected with the 
: Conductor. 


It = FY "wh obſerved i in erecting Can 


ductors for preſerving Gunpowder, 
that they ſhould not be fixed to any 
Part of the Building which contains it; 


but they ſhould ſtand at ſome Diſ- 
tance (ſuppoſe about twelve Feet) faſ- 


tened to a Standard or Pillar erected 
tor that Purpoſe“. Each Conductor 


M Perhaps it may ſeem a little extraordinary that Con- 


doctors are not to be fixed at the ſame Diſtance from 


Houſes as from Buildings containing Gunpowder: But 


when itis known that the Duſt of Powder will infinuate 
itſelf into all the Holes and Crivices of the Building and 
perhaps get into Contact with the Conductor, it mult be 
allowed that too much Precaution cannot be taken. 


ſhould 
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ſhould have a double Breadth of Me- 
tal throughout its whole Length; 
its upper Extremity ſhould extend as 
high above the Building as it can with 
Convenience be done, and its lower 


Extremity, ſhould if poſlible, be car- 
ried to, and terminate ten Feet in the 
next Water, or filteen Feet in verx 


moiſt. Earth, and not at a leſs Diſtance 
than twenty- ive Feet from the Build- 
ing; being conveyed thence four Feet 


under the Ground. Nor ſhould more 
than thirty-five or ſorty Feet be allow- 
ed ſor the Extent of the Rod's Influ- 


ence. It were to be wiſhed that no 
Metal on the Roof or Sides of Build- 


ings containing Gunpowder might be 
expoſed to the Lightning fo as to attract 
it, eſpecially thoſe winch have not 


: Conductors. 


I could wiſh that all old Conduc- 


tors, eſpecially thoſe of Iron, might be 
Ke nd 8 examined 
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examined; and if er be ſbund to 
contain a leſs Quantity of Metal in any 
Part, if round, than a Quarter of an 
Inch in Diameter, or an equal Quanti- 
ty of Metal in any other Form; or if 
their lower Terminations be not as 1 
have deſcribed, or otherwiſe defective, 
that they may be directly repaired and 
altered; for if one Houſe provided 
even with a bad Conductor, ſhould 
be damaged by Lightning, it will put 
a great Stop to the Increaſe and gene- 
: ral Uſe of ſo neceſſary an Invention. 


Having finiſhed ied I have to offer 


upon Conductors for preſerving Build- 
ings, I ſhall add ſome Obſervations re- 
lating more immediately to perſonal 


3 at 


Perſons ſtanding in an open Plain 


are by no Means ſecure from a Stroke - 
of Lightning, but much more ſo than 


if they were under the Boughs or cloſe 
| to | 
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o the Trunk. of a Tree, or near the 
Foundation of the higheſt Part of any 
uilding. The ſecureſt Situation for 
Perſons overtaken by a Thunder-Storm, 
ould not be leſs than fifteen, or more 


— 
N 


Branches of a Tree, or rather at that 
Diſtance between two, if at Hand, and 
about thirty or forty from the Founda- 


right for them to put the Money out 
Pf their Pockets and the Buckles out of 


their Shoes. In ſhort, they ſnould have 


no Kind of Metal about or near them. 
Perſons in Houſes that have not Con- 
ductors, ſhould always in the Time of 


nunder, keep as far from the Walls 


pf their Rooms as they can; eſpecially 


om that Wall in which the Chimney is. 


heſe Obſervations being properly at- 
tended to, may be the Means of pre- 
ſerving many Lives; and therefore, can- 
not be too generally known. | 
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han twenty Feet from the outermoſt 


ion of a Building. And it would be 


l 
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